N recent years, several methods have been proposed for estimating soil moisture conditions in situ. Among those showing special promise might be mentioned the electrothermal method of Shaw and Baver (8), 3 the dielectric method of Fletcher (4), the gypsum block electrical resistance method of Bouyoucos and Mick (2), and the tensiometer method developed and projected by Richards and Gardner (6) and others.
The tensiometer method has received sufficient attention that its value and limitations are rather well known. It is unique in that it gives data in energy units directly, putting moisture conditions for all soils on a common basis. Its greatest handicap seems to be its limited range, extending as it does to maximum tensions of less than one atmosphere. With certain soils, this range may be traversed with relatively slight changes in moisture content and in any case it fails to give information over much of the very important range from the field capacity to the permanent wilting percentage. Nevertheless it may be considered as a standard over the range it does cover.
The other methods listed are of more recent development and lack sufficient field experience to establish their ranges of usefulness and their limitations. Preliminary work, which in case of the electrothermal and dielectric methods was largely done in the laboratory, indicated that these methods might have their greatest sensitivity over the tension range above that registered by tensiometers. In order to get more information on the extent to which such methods could be used to supplement or perhaps replace tensiometers in routine soil moisture studies, the authors undertook a field study during the summer of 1940 in which electrothermal units and gypsum block electrical resistance units were compared with tensiometers under one set of
PROCEDURE INSTALLATION OF UNITS IN THE FIE
A sod plot on Dunkirk silty clay loam at Itha was chosen for the study. Prior to installing th trench about 15 feet long was dug to a depth of Several cores of soil about 4 inches in diameter moved at each of the depths at which units were stalled, using a sampler designed to preserve as possible the natural field structure and similar to scribed by Baver (i) and Russel (7). The inn in which the sample was collected and preserved w perforated brass sheeting so as to allow evaporatio ture on all sides when using the sample for cal the laboratory. These cores were stored in a cl chamber until used for calibration.
Electrothermal units, Bouyoucos gypsum blo mercial form), and thermocouples were installed replications at each of four depths (3 inches, 6 inches, and 30 inches below the surface) by m proper size and shape of opening in the face of the inserting the unit.
The various types -of units were placed closel at each installation point in order to make the read nearly comparable. A cylindrical metal rod sligh in diameter than the electrothermal unit was use the hole for it and the unit was then forced in. was used to prepare the opening for the gypsum after fitting the unit as snugly as possible, addition tamped in on one side to insure good contact on After the electrothermal units, gypsum blocks, an couples were all installed, the ditch was filled wi tamped. Four tensiometers were then installed the above four depths, opening a hole in each cas surface with a soil auger.
MEASUREMENTS
Resistance measurements were made with a porta stone bridge employing a hummer and earphon taining balance. In calculation of results, all me were corrected to a common temperature of 7o°F data presented by Bouyoucos and Mick (2) . Elec measurements were made with a portable self-con constructed by the junior author and incorporat essential features of the apparatus described by Baver (8).
Temperature measurements were taken with a Northrup thermocouple potentiometer calibrated
